The composition of the essential oils obtained by hydrodistillation and microdistillation from different parts of Bupleurum croceum Fenzl, Bupleurum lancifolium Hornem., Bupleurum intermedium Poiret, Bupleurum cappadocicum Boiss., Bupleurum gerardii All. and Bupleurum falcatum L. subsp. cernuum including flowers, fruits and roots were investigated by gas chromatography (GC) and gas chromatography/mass spectrometry (GC/MS) systems, simultaneously. The antibacterial activity of the oils which was obtained by hydrodistillation was assessed with micro-dilution assays. 
INTRODUCTION
Bupleurum L. is a genus of family Umbelliferae (Apiaceae), comprising about 200 species and primarily located in the Northern Hemisphere, Eurasia, and North Africa (Pan, 2006) . The genus Bupleurum L. comprises 49 taxa in Turkey, of which 21 taxa are endemic (Davis, 1982; Güner et al., 2000) .
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Shiho in Korean), the roots of several species from the genus have been frequently used in the prescriptions of oriental traditional medicine for the treatment of common cold with fever, influenza, inflammation, hepatitis, malaria, and also menopausal syndrome in China for 2000 years (Pan, 2006) . There are more than 150 species in the genus Bupleurum, nearly a quarter of which have been subjected to phytochemical investigation. The main constituents from the genus are triterpene glycosides of the oleanane series. Furthermore, the occurrence of essential oils, lignans, flavanoids, coumarins, polysaccharides, polyacetylenes, phytosterols, and phenylpropanoids are also reported (Pan, 2006) . Extracts and essential oils of Bupleurum genus plants have been largely used in traditional medicine for their anti-inflammatory and antiseptic activity (Nose et al., 1989) . Recent studies have shown that natural products and especially essential oils and components thereof display potential as antimicrobial agents for various uses in medical applications (Hammer et al., 1999) .
This study concerns the analysis of the essential oils of different parts of B. croceum, B. lancifolium, B. intermedium, B. cappadocicum, B. gerardii. and B. falcatum subsp. cernuum including roots, flowers and fruits by gas chromatography (GC) and gas chromatography/ mass spectrometry (GC/MS) and the antibacterial evaluation against gram (+) and gram (-) human and animals pathogenic bacteria. To the best of our knowledge, there is no previous study on the essential oil and antibacterial activity of Bupleurum species used in this study.
MATERIALS AND METHODS

Plant material
Six species of Bupleurum samples were collected from Turkey (Table 1) , between May and August in 2009 during their flowering and fruiting periods, and were identified by T. Uysal of Selcuk University, Turkey, through a systematic source (Davis, 1982) .
Isolation of essential oil
The essential oils from air-dried plant materials were isolated by hydrodistillation and microdistillation.
Chromatographic analysis
Gas chromatography (GC) conditions
The GC analysis was carried out using an Agilent 6890N GC system. FID detector temperature was 300C. To obtain the same elution order with GC-MS, simultaneous auto-injection was done on a duplicate of the same column applying the same operational conditions. Relative percentage amounts of the separated compounds were calculated from FID chromatograms.
Gas chromatography/mass spectrometry (GC/MS) conditions
The GC-MS analysis was carried out with an Agilent 5975 GC-MSD system. Innowax FSC column (60 m x 0.25 mm, 0.25 m film thickness) was used with helium as carrier gas (0.8 ml/min). GC oven temperature was kept at 60C for 10 min and programmed to 220C at a rate of 4C/min, and kept constant at 220C for 10 min and then programmed to 240°C at a rate of 1°C/min. Split ratio was adjusted at 40:1. The injector temperature was set at 250C. Mass spectra were recorded at 70 eV. Mass range was from m/z 35 to 450. Library search was carried out using the Baser Library of Essential Oil Constituents, Wiley GC/MS Library, Adams Library, MassFinder Library. The individual compounds identified in the essential oils are given in Tables 2, 3 and 4.
Antimicrobial assay
In microbiological tests, standard 11 bacteria strain that exists in human beings, animals and food are used. (MHB, Merck) for 24 h at 37°C. At the end of the period of incubation, the cultures developed in the liquid medium were standardized at 10 8 cfu/ml (McFarland No: 0.5). The essential oils dissolved in 25% dimethylsulfoxide (DMSO) was first diluted to the highest concentration 4 mg/ml to be tested and then twofold serial of dilutions were made in concentration range from 2 mg/ml to 3.906 µg/ml. Antibacterial activity was assayed using the microdilution technique (Koneman et al., 1997; Zgoda and Porter, 2001 ). For antibacterial tests, presterilized micro titration petri dish (Brand) having 96 "U" type wells were used. Serial solutions of the essential oils were performed at microtitration petris. 100 μl of each microbial suspension were added to the wells. The eleventh well containing only serial dilutions of antibacterial agents without microorganisms was used as negative control. The last well contained only microorganisms as positive control. Solvent DMSO as negative control and chloramphenicol (sigma) as positive control were used. The minimum inhibitory concentration (MIC) values were determined as the last well doesn't include turbidity at the end of the incubation for 24 h at 37°C.
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